Chemicals were obtained from Novabiochem, Sigma-Aldrich and Fluka, and were used without further purification. Petroleum Spirits refers to petroleum ether that boils in the range 40-60°C.
N-acetyl glucosamine (S1) (10.17 g, 46 mmol) was added to stirring acetyl chloride (20 mL) in a flask equipped with a drying tube. The suspension was stirred for 18 hours and formed an amber coloured solution, to which chloroform (80 mL) was added. The resulting solution was poured into ice (80 g) and water (20 mL) with stirring. The organic layer was run into saturated sodium bicarbonate (80 mL) with neutralisation being completed in a separating funnel. The organic layer was then dried over anhydrous MgSO 4 for 15 minutes before being filtered with suction. The yellow solution was then evaporated to dryness in vacuo to afford the crude product as a light brown solid, which was subsequently purified by flash chromatography over silica (100% EtOAc) to give the product as an off white solid (5.96 g, 36%). (dd, J = 12.5, 2.0, H6 b ), 2.10 (s, CH 3 ), 2.05 (s, 2 x CH 3 ), 1.98 (s, CH 3 ).
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C NMR (125MHz, CDCl 3 ) δ 171. 6, 170.7, 170.2, 169.2, 93.7, 71.0, 70.2, 67.0, 61.2, 53.6, 23.2, 20.8, 20.6, 20.5 mmol) and sodium azide (3.13 g, 48.1 mmol) in dichloromethane (50 mL) and saturated sodium bicarbonate (50 mL) was stirred vigorously at room temperature for 3 hours. To the biphasic mixture was added ethyl acetate (150 mL) and the organic layer was separated. This was washed with saturated sodium bicarbonate (100 mL) and then water (2 x 100 mL). It was then washed with saturated sodium chloride (50 mL) before being dried over MgSO 4 . The organic mixture was then collected under vacuum and the volatile solvents were removed in a rotary evaporator. The pure product was precipitated from ethanol/petroleum spirit (3.58 g, 59%). 
C NMR (125MHz, CDCl 3 ) δ 171. 1, 170.8, 170.5, 169.4, 88.5, 74.1, 72.2, 68.1, 62.0, 54.2, 23.3, 20.8, 20.7, 20.6 Glycosyl azide (S3) (2.01 g, 5.39 mmol) and platinum (IV) oxide (100 mg) were added to a 3 necked flask, which was evacuated and purged with nitrogen gas 3 times. Dry tetrahydrofuran (36 mL) was added and flask was evacuated and purged twice with hydrogen gas. The mixture was stirred under hydrogen at room temperature and monitored by thin layer chromatography. After 3 hours TLC indicated complete consumption of the azide and the reaction mixture was filtered through celite.
The product was evaporated to dryness to yield the amine as a grey powder (1.41 g, 96% 7, 170.9, 170.8, 169.4, 86.5, 73.5, 72.9, 68.5, 62.5, 55.0, 23.4, 20.9, 20.8, 20.7 4, 172.0, 171.2, 170.8, 170.1, 169.4, 156.2, 144.0, 141.3, 127.8, 127.2, 125.2, 120.0, 82.3, 80.2, 73.6, 73.0, 67.7, 67.2, 61.8, 60.5, 53.4, 51.1, 47.2, 38.1, 28.0, 23.1, 20.8, 20.7, 20.6, 14 171.5, 170.0, 169.8, 169.5, 169.3, 155.8, 143.8, 140.7, 127.6, 127.1, 125.2, 120.1, 78.1, 73.4, 72.3, 68.4, 65.7, 52.1, 50.0, 46.6, 36.8, 22.6, 20.5, 20.4, 20.3 . 
N-α-fluorenylmethoxycarbonyl-N-β-(2-N-acetylamido-2-deoxy-β-D-glucopyranosyl)-2-tertbutoxy-
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N-α-fluorenylmethoxycarbonyl-N-β-(2-N-acetylamido-2-deoxy-β-D-glucopyranosyl)-L-asparagine (S6)
S5
Synthesis of glycopeptide thioester of H-AEN((OAc) 3 (GlcNAc)ITTG-SCH 2 CH 2 SO 3 H
In 5 microcentrifuge tubes (1.5 mL) was added H-AEN( (OAc) The reaction was repeated as described above using a peptide concentration of 0.2mg/mL (5 mg in 25 mL) in a round bottomed flask, heated on an oil bath. The reaction was also repeated using 0.2 mg/mL of peptide with 10% acetic acid instead of sodium phosphate buffer to give a pH ≈ 2.
1H NMR spectra of 3 (lower trace) and 4 (upper trace)
Native chemical ligation for the synthesis of EPO residues 22-166
EPO 29-166 (2.5 mg) was dissolved in 6M Guanidine hydrochloride containing 0.3 M sodium phosphate buffer (pH 5.8, 0.5 mL). To the protein solution was added 20 µL of 1 M TCEP (neutralised to pH 7 with NaOH) and 50 µL of 1 M MPAA (neutralised to pH 7 with NaOH) to give final concentrations of 40 mM and 100 mM respectively. The resulting mixture was added to glycopeptide thioester H-AEN((OAc) 3 (GlcNAc)ITTG-SCH 2 CH 2 SO 3 H (2 mg) in a microcentrifuge tube and shaken at 500 rpm under N 2 at room temperature on an Eppendorf Thermomixer. After 3 hours, LCMS indicated consumption of the protein EPO 29-166, and formation of the ligation product. The reaction mixture was subsequently diluted by the addition of cold distilled water (8 mL)
and stored at 4 °C overnight. A white precipitate formed and the sample was centrifuged at 3000 rpm for 10 minutes. The process was repeated, resuspending the protein in cold distilled water (8 mL) and allowed to precipitate at 4 °C overnight. The crude protein was then collected by centrifugation and then treated with hydrazine hydrate (5% v/v) and DTT (50 mM) in 6 M guanidine hydrochloride (3 mL) at room temperature with gentle agitation. After an hour, LCMS indicated complete deacetylation of the starting material and the protein was isolated through dilution with water and precipitation as illustrated above.
EPO ( 
Model Peptide Synthesis
The model peptide, was derived from the C-terminal sequence of green fluorescent protein (GFP) and was synthesised on Rink Amide resin to afford the peptide carboxamide. The following reactions were followed by analytical HPLC using the Dionex UltiMate 3000 with a Phenomenex Sphere Clone (5 μm particle size 250 x 4.60 mm) column with a gradient of acetonitrile (containing 0.1% TFA) in water (containing 0.1% TFA) of 5%-95% over 45 minutes and a flow rate of 1 mL/min. 
GFP-HC-NH
Data for Thioester Formation in the Presence of Free D-Cysteine at pH 2
